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(54) Remote signalling receiver with at least two modes of demodulation 



(57) A remote signaling receiver system includes a 
receiver that operates in two different modes of demod- 
ulation to accommodate different types of signals from 
different types of transmitting devices. A first demodu- 
lator, preferably an ASK demodulator, is adapted to 
process signals from a signal transmitter that generates 
a first type of signal, A second demodulator, preferably 
one that is not sensitive to amplitude modulation such 



as a FSK demodulator, is adapted to process signals 
received from at least one other type of device, which 
provides a second type of signal. A system designed 
according to this invention is particularly useful as a re- 
mote keyless entry system for a vehicle where one or 
more sensors are provided on the vehicle to provide an 
indication of a chosen condition of one or more of the 
vehicle components. 
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Description 

BACKGROUND OF THE INVENTION 

[0001] This invention generally relates to signal com- s 
nnunication In rennote signaling systems. More particu- 
larly, this invention relates to handling two types of sig- 
nals using a receiver that operates, in part, as part of a 
rennote keyless entry systenn. 

[0002] Remote keyless entry systems for vehicles are 
well known. In typical arrangements a receiver is mount- 
ed on the vehicle that receives wireless communication 
signals from a portable, hand held transmitter used by 
an owner of the vehicle. Typical transmitters are embod- 
ied in a key fob having switches that are activated by 
the vehicle owner to indicate a desired action on the part 
of the remote keyless entry system, such as unlocking 
the doors or the trunk. The receivers typically used in 
such systems are amplitude shift keying (ASK) receiv- 
ers. Such receivers are effective for receiving the radio 
frequency signals typically generated by transmitters in 
remote keyless entry systems. 

[0003] ASK receivers are limited, however, to han- 
dling only certain types of signals. More recently, it has 
become desirable to incorporate multiple functions into 
fewer or the same number of components. These mul- 
tiple functions now require receivers in such systems to 
handle more than one type of remotely generated sig- 
nal. For example, it has been proposed to incorporate 
sensors on different components of a vehicle that will 
generate wireless communication signals indicating a 
sensed condition of the particular component. Because 
of the nature of such sensors and surrounding vehble 
components, for example, the ASK receivers are not ca- 
pable of adequately handling such signals so that useful 
infonnation could be processed. 
[0004] ASK receivers typically are programmed to en- 
ter a sleep mode except when an expected signal is 
present. This is accomplished through conventional 
squekih techniques. Therefore, typical strategies do not 
penmit conventional receiver configurations to recog- 
nize various types of signals. 

[0005] This invention provides a unique approach to 
enabling a receiver for a remote keyless entry system 
to also handle signals generated by one or more sen- 
sors placed on the vehicle to indicate a condition of a 
chosen component. 

SUMMARY OF THE INVENTION 

[0006] In general tenms, this invention is a remote sig- 
naling receiver system having the ability to process 
more than one type of received signal. 
[0007] The invention is particularly useful in a remote 
keyless entry system for a vehicle that includes a port- 
able transmitter that generates a wireless communba- 
tion signal. At least one sensor device generates a wire- 
less communication signal indtoating a condition sensed 



by the sensor. A single receiver includes a first demod- 
ulator for processing signals from the portable transmit- 
ter. The receiver also has a second demodulator for 
processing signals from the sensor. 
[0008] In one example, the receiver is mounted on the 
vehicle and the sensor is mounted on a vehicle compo- 
nent. The portable transmitter is a hand held transmitter 
used by a vehicle owner to gain access to the vehicle, 
for exEunple. The demodulator in the receiver that proc- 
esses signals from the portable transmitter is an ASK 
demodulator. The demodulator within the receiver that 
processes signals from the sensor mounted on the ve- 
hicle is a demodulator that processes signals is not af- 
fected by unwanted amplitude modification such as a 
frequency shift keying (FSK) demodulator or a phase 
shift keying (PSK) demodulator, for example. 
[0009] The various features and advantages of this in- 
vention will become apparent to those skilled in the art 
from the following detailed description of the currently 
preferred embodiment. The drawings that accompany 
the detailed description can be briefly described as fol- 
lows. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[001 0] Figure 1 schematically illustrates a system de- 
signed according to this Invention. 
[0011] Figure 2 schematically illustrates a receiver 
designed according to this invention. 
[0012] Figure 3 is a flow chart diagram illustrating an 
example control strategy associated with a system de- 
signed according to this invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[001 3] A remote keyless entry system 20 allows a ve- 
hicle owner to control certain functions on a vehtele 22 
by utilizing a portable transmitter 24. A receiver 26 
mounted on the vehicle receives wireless communica- 
tion signals (schematteally Illustrated at 28) from the 
portable transmitter 24, v4iich indicates the vehicle own- 
er's intentions. Examples include a signal to unlock the 
doors or to open the trunk. Such transmitters are known 
in the art and have more functions than those just men- 
tioned. The radio frequency signals generated by such 
transmitters are also known. 

[001 4] The vehble 22 preferably includes at least one 
sensor 30 that provides a wireless communication sig- 
nal (schematically illustrated at 32) that provides an in- 
dication of a condition sensed by the sensor. The illus- 
trated example Includes another sensor 34 that gener- 
ates a remote communication signal (schematically il- 
lustrated at 36). The illustrated embodiment includes tire 
pressure sensors that provide an indication of tire pres- 
sure. Other sensors useful with other vehicle compo- 
nents are within the scope of this invention. 
[001 5] The receiver 26 in the illustrated example pref- 
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erably processes signals from the remote, portable 
transmitter 24 and from each of the sensors 30, 34 sup- 
ported on the vehicle. A receiver designed according to 
this invention may receive signals from other types of 
signaling devices or signal sources. s 
[001 6] The receiver 26 preferably includes the ability 
to demodulate signals from different sources using dif- 
ferent modes of demodulation. 

[001 7] As schematically illustrated in Figure 2, the re- 
ceiver 26 includes an antenna 40 for receiving signals 
from a plurality of remotely located devices. "Remotely 
located" as used in this description refers to a location 
remote from the receiver 26. Such devices may be re- 
mote from a vehicle or supported on the vehicle, for ex- 
ample. IS 
[0018] A microprocessor 42 associated with the re- 
ceiver 26 preferably is programmed to recognize and 
process the various signals received by the receiver and 
to then communicate with whatever devices are neces- 
sary to achieve the results desired based upon the com- 20 
munication received. For example, when a signal is re- 
ceived from the transmitter 24 Indicating a vehicle own- 
er's intention to unlock the doors, the microprocessor 42 
preferably is programmed to interpret such a signal and 
then to cause the door lock controller to unlock the 25 
doors. Another example would be to receive a signal 
from one of the sensors on the vehicle and to have that 
infonmation stored in an appropriate memory location or 
to provide a warning signal to a driver regarding a con- 
dition of the associated vehicle component. 50 
[0019] The receiver 26 preferably includes a first de- 
modulator 44 that is adapted to process the signals re- 
ceived from the portable transmitter 24. In this example, 
because the portable transmitter 24 generates wireless 
communication signals as known in remote keyless en- 35 
try systems, the demodulator 44 is an ASK demodulator 
[0020] A second demodulator 46 preferably is capa- 
ble of handling signals unaffected by unwanted ampli- 
tude modulation. In one example, the second demodu- 
lator 46 is a FSK demodulator that is adapted to process ^0 
signals from the one or more sensors 30, 34 associated 
with the chosen vehicle components. Therefore, the re- 
ceiver 26 is capable of receiving and processing two dif- 
ferent types of communication signals from different 
types of devrces. 45 
[0021] There are a variety of strategies for utilizing the 
two demodulators of the receiver that are within the 
scope of this invention. One example strategy is to have 
the ASK demodulator 44 receive all signals that are 
gathered by the antenna 40. Whenever the signal is ap- so 
propriately demodulated by the demodulator 44, the out- 
put is then processed by the microprocessor 42 in a 
manner that provides the intended results. In the event 
that the received signal cannot be demodulated by the 
ASK demodulator 44 (i.e., the output cannot be inter- ss 
preted by the microprocessor 42), the signal is then de- 
modulated using the FSK demodulator 46. In the event 
that the signal is a valid signal from an appropriate de- 
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vice, the results are then processed by the microproc- 
essor 42 as needed for a particular situation. 
[0022] This example operation strategy is illustrated 
in Figure 3 in flow chart 50. This particular strategy takes 
advantage of the fact that an ASK receiver will not pro- 
vide a valid output when receiving FSK-based signals. 
Whenever the output from the demodulator 44 is not in- 
terpretable by the microprocessor 42, the demodulator 
46 then is used to demodulate the signal. 
[0023] In one example, signals from the portable 
transmitter 24 include a 2K baud rate while the signals 
generated by the sensors 30, 34 include a 9.6 K baud 
rate. The different baud rates provide an ability for the 
microprocessor portion 42 to decipher between the dif- 
ferent types of signals as demodulated using the de- 
modulators 44 or 46. 

[0024] Whenever a wanted signal is received by the 
receiver 26, it preferably is sliced or translated to TTL 
levels. The preferred si be level is between one-half and 
two-thirds of the peak-to-peak voltage of the receh/ed 
signal. The data slicer preferably is arranged to slice the 
data using the average of the baseband output of the 
receiver as a reference level. The reference level pref- 
erably is shifted to squebh the output if the peak voltage 
of the baseband output is higher than the level for the 
signal plus appropriate tolerances. 
[0025] When ASK data is present, the output repre- 
sents the signal sliced to TTL levels. When FSK data is 
present, the output is squelched high or low during the 
presence of an FSK signal or a sufficiently large period 
of time to represent a code violation. The receiver would 
be placed in the ASK demodulation mode and the mi- 
croprocessor would decode the incoming signal if ASK 
data is present and would shift to the FSK demodulator 
if a code violation as stated above is encountered. 
[0026] In another example, the receiver nomnally op- 
erates in an FSK mode. When using an FSK demodu- 
lator, the maximum amplitude of the desired signal is 
typically less than the peak-to-peak amplitude of the 
noise since the output voltage is directly proportional to 
the frequency deviation from the nominal center fre- 
quency of the received signal. This provides a manner 
of controlling the processing of signals received by the 
receiver 26, which allows for two different modes of de- 
modulation to be used for handling two different types 
of signals. 

[0027] While the receiver Is operating in FSK mode 
and an FSK signal is received it will be appropriately de- 
coded by the microcontroller. If an ASK signal is re- 
ceived when the receiver is in FSK mode, the output 
would be squelched during one state and there would 
be noise during the other state, which can be used as 
an indication to switch back to an ASK mode. By recog- 
nizing the pattern of highs and lows in the received sig- 
nal, the microcontroller is able to determine when to shift 
from the default FSK mode to the ASK mode. 
[0028] Another example includes having the two de- 
modulators operating simultaneously. The microcontrol- 
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ler in this example deciphers which mode of demodula- 
tion is needed for a received signal and then processes 
it accordingly. In this example, the received signals are 
effectively handled using two different channels. The re- 
mote keyless entry signal may be received on the nor- 
mal radio frequency channel while the vehicle compo- 
nent sensor signal is received on the image channel. 
The microprocessor in this example preferably is pro- 
grammed to observe the phase of the incoming signal 
and to cause the appropriate demodulator to be used. 
In this example, the signal frequencies provide inf oniia- 
tion for distinguishing between the different signals. 
[0029] While the examples discussed above focus on 
using an ASK demodulator and a FSK demodulator, oth- 
er types of demodulators are useful within the scope of 
this invention. For example, phase shift keying (PSK) 
demodulators may be used as the second demodulator 
46 when an ASK demodulator is used as the first de- 
modulator 44. 

[0030] The preceding description Is exemplary rather 
than limiting in nature. Variations and modifications to 
the disclosed examples may become apparent to those 
skilled In the art that do not necessarily depart from the 
essence of this invention. The scope of legal protection 
given to this invention can only be determined by stud- 
ying the following claims. 



Claims 

1 . A remote signaling receiver system comprising: 

a first transmitter device that generates at least 

a first wireless communication signal; 

a second transmitter device that generates at 

least a second wireless communication signal; 

and 

a receiver that receives the first and second sig- 
nals, the receiver including a first demodulator 
for processing the first signal and a second de- 
modulator for processing the second signal. 

2. The system of claim 1 , wherein the second device 
and the receiver are supported on a vehicle and the 
sensor device signal provides information regard- 
ing a condition of a selected vehicle component. 

3. The system of claim 2, wherein the sensor device 
includes a tire condition sensor and the sensor sig- 
nal provides inf onmation regarding at least one con- 
dition of at least one of the vehicle tires selected 
from the group of tire pressure, tire temperature, tire 
thickness and acceleration. 

4. The system of claim 1 , wherein the first'transmitter 
device is a portable keyless entry signaling device, 
the first demodulator is an ASK demodulator and 
the second demodulator is a demodulator that is not 



affected by amplitude modulation on the second 
signal. 

5. The system of claim 1 , wherein the receiver is pro- 
5 grammed to process all received signals using one 

of the demodulators and only when a received sig- 
nal output is not discemable from the one demod- 
ulator to process the received signal using the other 
demodulator. 

10 

6. The system of claim 1 , wherein the transmitter sig- 
nal has a first baud rate and the sensor signal has 
a second baud rate that is at least two times higher 
than the first baud rate. 

IS 

7. A method of processing signals received by a re- 
ceiver having a first demodulator that is adapted to 
demodulate a first type of signal from a first signal 
source and a second demodulator tiiat is adapted 

20 to demodulate a second type of signal from a sec- 
ond source, comprising the steps of: 

(A) receiving a signal; 

(B) determining whether the demodulated sig- 
2^ nal can be interpreted as a signal from the first 

source or the second source; 

(C) demodulating the received signal using the 
first demodulator when the received signal Is 
from the first source; and 

^0 (D) demodulating the received signal using the 

second demodulator when the received signal 
is from the second source. 

8. The method of claim 7, wherein step (C) includes 
3s using amplitude shift keying and step (D) Includes 

using a demodulation technique that is not sensith^e 
to amplitude modulation in the receh^ed signal. 

9. A vehicle remote keyless entry system comprising: 

40 

a portable transmitter that generates a wireless 
communication signal; 

at least one sensor device supported relative 
to a component on the vehicle that senses a 
condition of the component and generates a 
wireless communication signal; and 
a receiver supported on the vehicle that re- 
ceives the transmitter signal and the sensor sig- 
nal, the receiver including a first demodulator 
for processing the transmitter signal and a sec- 
ond demodulator for processing the sensor sig- 
nal. 

10. The system of claim 9, wherein the sensor device 
55 includes a tire condition sensor and the sensor sig- 
nal provides information regarding a condition of at 
least one of the vehicle tires. 
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11 . The system of claim 9, wherein the first demodula- 
tor is an ASK demodulator and the second demod- 
ulator is a demodulator that is not sensitive to am- 
plitude modulation. 

5 

1 2. The system of claim 1 1 , wherein the second demod- 
ulator is a FSK demodulator. 

13. TTie system of claim 9, wherein the receiver is pro- 
grammed to process all received signals using one io 
of the demodulators and only when a received sig- 
nal output is not discernable from the one demod- 
ulator to process the received signal using the other 
demodulator. 

15 

14. The system of claim 9. wherein the transmitter sig- 
nal has a first baud rate and the sensor signal has 
a second baud rate that is at least two times higher 
than the first baud rate. 

20 

15. The system of claim 9, wherein the receiver in- 
cludes a microprocessor that is programmed to re- 
ceive tile transmitter signal on a first channel and 
the sensor signal on an image channel. 
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